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BASIC-ABSTRACT: 

The refrigerator (10) consists of a refrigeration chamber (18) which 
accommodates an automatic ice making equipment (28) . A wate r supply 
is 

performed to the ice making dish (30) of the ice making equipment 
from a water 

supply path (34) connected to a water p i pe stopper (38) installed 
besides the 

refrigerator. An ice separation operation is performed by the ice 
making 

equipment after completion of ice making with the ice making dish. 
The ice 

separated from the ice making dish is stored in a storage container 
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(36) . A 
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A connector (50) at each end of an outer side flow pipe (44) such as 
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connected between the water pipe stopper and the inlet of the water 
supply 

valve from outside the chamber of the refrigerator . An inner side 
flow pipe 

(48) is connected from the outlet of the water supply valve to the 
water supply 

opening (46) which leads water to the ice making dish. The outer 
side low pipe 

is detachedly connected to the water supply valve through a 
connection ^ 

distributed to the outer side of a cov'er (22a))which covers the • 
machine room. " 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates especially to the water supply structure about a 

refrigerator equipped with automatic ice plant. 

[0002] 

Pescription of the Prior Art] Automatic ice plant is prepared in the latest refrigerator. This automatic 
ice plant supplies water to an ice tray, manufactures ice in an ice tray, reverses an ice tray after the 
completion of ice making, and drops ice to that ice strage box arranged caudad. In the conventional 
automatic ice plant, in order to supply water to the above-mentioned ice tray, water is put into a feed 
water tank, and this feed water tank is set and supplied to the predetermined location in refrigerators, 
such as cold storage. 

[0003] However, when supplying water by containing a feed water tank in a refrigerator as mentioned 
above, the food receipt volume will decrease by this tank stowage. Moreover, when there is 
comparatively much icy operating frequency, unless it causes a water break, it takes out a feed water 
tank and it supplies water summer etc., ice is not made henceforth, but it is [ that there is no enough ice 
by the way ] sometimes the need. Moreover, when there is much icy operating frequency, frequently, 
water must be supplied to a feed water tank and it takes time and effort. Furthermore, there is slime by 
the water scale in a feed water tank etc., and periodical cleaning is required. 

[0.004] The so-called water supply structure of the waterworks direct coupled type which supplies direct 
water to the ice tray in a refrigerator through a water supply hose etc. from a waterworks plug is 
proposed conventionally that such a problem should be solved. 

[0005] While the food receipt volume will improve since a feed water tank can be abolished if it is the 
water supply structure of this waterworks direct coupled type, there is an advantage that supply of water 
and the time and effort of cleaning of a feed water tank are cancelable. 
[0006] 

[Problem(s) to be Solved by the Invention] Hardly being commercialized is actual in spite of having the 
big advantage compared with the water supply structure by the feed water tank generally conventionally 
used for the water supply structure of a waterworks direct coupled type as mentioned above. 
[0007] As one of the cause of the, in case a refrigerator is installed, the activity which connects a 
waterworks plug and the water supply path in a refrigerator is complicated, and once installing for the 
reason, the problem that it is troublesome moving a refrigerator to somewhere else is. 
[0008] Then, the 1st technical problem of this application is in the refrigerator which has the water 
supply structure of this waterworks direct coupled type to improve the connection workability of a 
waterworks plug and the water supply path of a refrigerator. 

[0009] Moreover, there is a problem that the water-break nature within the water supply path after water 
supply is bad as other causes, therefore **** occurs [ a water supply path ] by freezing. 
[0010] Then, in the refrigerator which has the water supply structure of this waterworks direct coupled 
type, the 2nd technical problem of this application improves the water-break nature within the water 
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supply path after water supply, and is to prevent plugging by freezing. 
[0011] 

[Means for Solving the Problem] Invention of the 1st of this application which solves the 1st technical 
problem of the above In the refrigerator equipped with the automatic ice plant which is made to carry 
out ice release and stores ice to an ice strage box after performing water supply from the water supply 
path connected to the ice tray arranged on the frozen interior of a room at the waterworks plug outside a 
refrigerator and manufacturing ice with said ice tray The path outside a warehouse in which the water 
supply bulb which opens and closes said water supply path and controls the water supply to said ice tray 
in the machine room of the refrigerator lower part is arranged, and said water supply path connects the 
entrance side and said waterworks plug of said water supply bulb, It consists of a path in a warehouse of 
connecting the outlet side of said water supply bulb, and the water supply regio oralis to said ice tray, 
the path outside said warehouse is connected to said water supply bulb free [ attachment and 
detachment ], and it is characterized by allotting the connection outside from wrap covering of said 
machine room. 

[0012] In this refrigerator, when a water supply bulb makes a water supply path an open condition, the 
water which came out of the waterworks plug results [ from the path outside a warehouse ] in the path in 
a warehouse through a water supply bulb, and is supplied to an ice tray from the water supply regio 
oralis at that tip. Here, without demounting machine room covering, since the path outside a warehouse 
is connected to the water supply bulb arranged in machine room free [ attachment and detachment ] and 
the connection is allotted outside from machine room covering, the path outside a warehouse and the 
path in a warehouse can be connected, and it can demount again. Therefore, it excels in the workability 
at the time of installing a refrigerator or moving. That is, it excels in the connection workability of a 
waterworks plug and the water supply path of a refrigerator. 

[0013] In the refrigerator of invention of the above 1st, it is desirable to prepare the water pressure 
controller which adjusts the pressure of the water supplied to said water supply bulb from said 
waterworks plug, and to perform water supply to said ice tray through this water pressure controller. 
Thereby, since the flow rate change by the momentary pressure variation by the side of the entrance side 
of a water supply bulb, i.e., a waterworks plug, can be prevented, even if it is the case where time 
amount which makes a water supply bulb an open condition is fixed, water supply of a constant rate is 
attained, and, therefore, the simple feed water control using time amount detection means, such as a 
timer, becomes possible. 

[0014] Moreover, in the refrigerator of invention of the above 1st, it is desirable that a water purification 
filter, an alkali alkali-ion water conditioner, or a mineral water generation machine is placed between the 
connection of the path outside said warehouse and said waterworks plug. Thus, since water can be 
processed only at the time of water supply and ice can be manufactured in this processed water shortly 
after making water treatment machines, such as a water purification filter, placed between the 
connections of the path outside a warehouse, and a waterworks plug, it is safe and sanitary. 
[0015] Invention of the 2nd of this application which solves the 2nd technical problem of the above In 
the refrigerator equipped with the automatic ice plant which is made to carry out ice release and stores 
ice to an ice strage box after performing water supply from the water supply path connected to the ice 
tray arranged on the frozen interior of a room at the waterworks plug outside a refrigerator and 
manufacturing ice with said ice tray The water supply bulb which opens and closes said water supply 
path in the refrigerator lower tooth-back section, and controls the water supply to said ice tray in it is 
arranged. The heat insulation section path in which connect with said water supply bulb and the path in a 
warehouse prolonged in a refrigerator to the water supply regio oralis from said water supply bulb to 
said ice tray is prolonged up in the heat insulation circles of the tooth-back section of a refrigerator, or a 
flank, It consists of a batch section path horizontally prolonged in the batch circles which are connected 
to this heat insulation section path, and divide a freezer compartment and cold storage, and is 
characterized by the cross section of said batch section path being larger than the cross section of said 
heat insulation section path. 

[0016] In this refrigerator, when a water supply bulb makes a water supply path an open condition, the 
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water which came out of the waterworks plug results [ from the water supply path of a refrigerator 
outside ] in a heat insulation section path through a water supply bulb, and is supplied to an ice tray from 
the water supply regio oralis at that tip through a batch section path. Since the cross section is set up 
greatly, the batch section path allotted more horizontally than the heat insulation section path allotted 
perpendicularly at that time can improve the water-break nature within the batch section path after water 
supply. Therefore, freezing plugging in the batch section path of being easy to be influenced of the cold 
of the frozen interior of a room can be prevented. 

[0017] In the refrigerator of invention of the above 2nd, it is desirable that said heat insulation section 
path and said batch section path make an acute angle, and are connected, and said batch section path 
inclines caudad and is allotted toward said ice tray side from the connection concerned. Thereby, the 
water-break nature within the batch section path after water supply can be raised more, and the water 
level after water supply can be stopped in the upper limit section of a heat insulation section path. That 
is, the residual water within the batch section path after water supply can be reduced more, and freezing 
plugging of a water supply path can be prevented more effectively. 
[0018] 

[Embodiment of the Invention] Hereafter, the refrigerator 10 concerning one example of this invention 
is explained with reference to a drawing. 

[0019] Drawing 1 is drawing of longitudinal section of this refrigerator 10. This refrigerator 10 is the so- 
called mid freezer type of refrigerator, and is divided into three rooms, cold storage 16, a freezer 
compartment 18, and a salad drawer 20, by the level batch sections 12 and 14 of two sheets from the top. 

[0020] A sign 22 is the machine room established in the lower tooth-back section of a refrigerator 10, 
and the compressor, the fan, etc. are allotted. A sign 24 is an evaporator which generates cold at the time 
of actuation of a compressor, and a sign 26 is a fan who circulates in a warehouse the cold generated 
with this evaporator 24, and is both allotted in the duct of freezer compartment 18 back. A sign 69 is a 
control section which controls actuation of a refrigerator 10. 

[0021] A sign 28 is the automatic ice plant arranged in the freezer compartment 18. This automatic ice 
plant 28 consists of the ice tray 30 arranged horizontally in a freezer compartment 18, the ice machine 
32 which controls that actuation while supporting this ice tray 30, a water supply path 34 which supplies 
water to an ice tray 30, and an ice strage box 36 with which the ice tray 30 was arranged caudad. And 
after supplying water to an ice tray 30 from the water supply path 34 and manufacturing ice with an ice 
tray 30, an ice tray 30 is rotated with an ice machine 32, ice release is carried out to an ice strage box 36, 
and ice is stored. 

[0022] Hereafter, the water supply structure of this automatic ice plant 28 is explained. 
[0023] It is pulled out outside a warehouse from the inside of a refrigerator 10, and connects with the 
branching cock 40 of the waterworks plug 38, and said water supply path 34 is constituted so that the 
direct supply of the tap water can be carried out at an ice tray 30. 

[0024] A sign 42 opens and closes this water supply path 34, is a water supply bulb which controls the 
water supply to an ice tray 30, and is arranged in machine room 22. The path 44 outside a warehouse of 
the water supply path 34 connected to the branching cock 40 is connected to entrance-side 42a of this 
water supply bulb 42, and the path 48 in a warehouse connected to the water supply regio oralis 46 to an 
ice tray 30 is connected to outlet side 42b. 

[0025] The path 44 outside a warehouse is formed with the waterproof hose etc., and the coupler 50 
shown in drawing 8 is attached in the both ends. This coupler 50 is constituted so that it can detach and 
attach easily by one-touch to the attachment 52 attached in the branching cock 40 shown in entrance- 
side 42a of the water supply bulb 42, and drawing 9 free [ attachment and detachment ]. The connection 
of this coupler 50 and an attachment 52 is formed in the same configuration in the both ends of the path 
44 outside a warehouse, and can be attached now that there is no directivity in both by the side of water 
supply bulb entrance-side 42a and the branching cock 40. 

[0026] As shown in drawing 8 , when attaching a coupler 50 in an attachment 52, the energization force 
of spring 50b is resisted and periphery ring 50a of a coupler 50 is retreated (the direction of an arrow 
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head S). Thereby, since ball 50c of a coupler 50 can spread outside, if it pushes in a coupler 50 in the 
direction of an arrow head T in this condition, ball 50c will fit into crevice 52a of the shape of a ring of 
an attachment 52, and both will combine it. If periphery ring 50a is retreated in the direction of an arrow 
head S when demounting, a coupler 50 can be drawn out from an attachment 52. 
[0027] Entrance-side 42a of the water supply bulb 42 is approached and allotted inside notching hole 
22b prepared ifTthe covering 22a concerned so that the coupler 50 connected to it may projec t machine 
roo m 22 o utside from wrap" covering 22a and may be arranged (refer to drawing 4 ). The protmsTo'iTlTom 
covering 22a of this coupler 50 is constituted so that a refrigerator tooth back may install and it may 
become smaller than a tooth space. 

[0028] It connects with outlet jgde 42b of the water supply b ulb 4 2, and the path 48 in a warehouse 
consists of a heat insulat ion section path 54 prolonged up in the inside of the adiabatic wall 1 1 of the 
tooth-back section of a refrigerator, and a batch section path 56 horizontally prolonged in the inside of 
the batch section 12 which is connected to the upper limit of this heat insulation section path 54, and 
divides a freezer compartment 18 and cold storage 16, as shown in drawing 1 and 3. 
[0029] The heat insulation section path 54 is constituted from the path 44 outside a warehouse by a little 
****** tube. In addition, it is for [ at the time of a rat or refrigerator **** attachment (migration) ] 
getting damaged and preventing a leak, fracture, etc. to make the heat insulation section path 54 lay 
underground in an adiabatic wall 1 1 . 

[0030] The batch section path 56 consists of tubes with the cross-sectional area of passage it is ******, 
namely, bigger than the heat insulation section path 54, as shown in drawing 2 . The back end is 
connected by the junction implement 58 of the heat insulation section path 54 and L typeface, and this 
batch section path 56 is connected to the water supply regio oralis 46 whose tip is the pipe of L typeface. 
And this water supply regio oralis 46 hangs in a freezer compartment 18 from the batch section 12, and 
is located above an ice tray 30. In addition, the water supply opening heater 47 for anti-freeze is attached 
around the water supply regio oralis 46. 

[003 1] The bending include angle is greatly set up so that, as for the junction implement 58, the heat 
insulation section path 54 and the batch section path 56 may make an acute angle and it may connect. 
That is, the include angle theta of the heat insulation section path 54 and the batch section path 56 to 
make is set as less than 90 degrees, and thereby, from the connection with the heat insulation section 
path 54, toward the water supply regio oralis 46, the batch section path 56 inclines caudad and is 
allotted. 

[0032] It is placed between the connections of the path 44 outside a warehouse, and the branching cock 
40 by the water purification filter 60 as shown in drawing 9 . The water purification filter 60 is attached 
in the detail at the branching cock 40, an attachment 52 is attached in the outlet side of this water 
purification filter 60, and the coupler 50 of the path 44 outside a warehouse is connected to this 
attachment 52. 

[0033] it is shown in drawing 5 (a) - as - the water supply bulb 42 - the electromagnetism of a pilot 
type — it is a water supply bulb and the water pressure controller 49 which adjusts the pressure of the 
water supplied from the branching cock 40 is formed by fully extracting passage to bulb entrance-side 
42a in the bulb. The valve 43 which opens and closes the passage of water is allotted to this water 
pressure controller 49. As shown in drawing 5 (b), this valve 43 has pin center,large hole 43a in the 
center section, and has two bleeding hole 43b with a fully small path rather than this pin center,large 
hole 43 a in the periphery section. A coil 41 energizes with a water supply signal, a plunger 45 is 
attracted up by this energization, and pin center,large hole 43a of a valve 43 opens water supply 
actuation of this water supply bulb 42. Although the water of the C section of the valve 43 upper part 
flows down in the B section of downward bulb outlet side 42b from pin center,large hole 43 a by this, 
from the relation of [resistance of resistance < bleeding hole 43b of pin center,large hole 43 a], the 
pressure of the C section serves as negative pressure to the pressure of the A section of bulb entrance- 
side 42a, and as shown in drawing 6 , thereby, a valve 43 goes up. Therefore, water flows in the B 
section of outlet side 42b from the A section of entrance-side 42a of the water supply bulb 42, and water 
supply is made. 
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[0034] Drawing 7 (a) shows the internal structure of entrance-side 42a of the water supply bulb 42, and 
the water pressure controller which adjusts water pressure also to this entrance-side 42a is prepared. 
That is, this entrance-side 42a comes to incorporate from the inside the flow sheet (fixed-orifice section) 
62 which consists of silicone rubber, the variable orifice section 64 made of resin, the presser-foot 
implement 66 made from stainless steel, and the filter 68 made from stainless steel one by one, and as 
shown in drawing 7 (b), two or more side hole 64a is formed in the periphery section of the variable 
orifice section 64. And if high water pressure is poured from the waterworks plug 38 side, the variable 
orifice section 64 compresses a flow sheet 62, a flow sheet 62 carries out the seal of the side hole 64a of 
the variable orifice section 64 partially or completely, and the amount of water from the waterworks 
plug 38 is reduced, and thereby, it is constituted so that momentary pressure variation may be adjusted. 
[0035] Drawing 10 is the circuit diagram showing an example of control of the water supply bulb 42. In 
this example of control, a microcomputer 70 contains a timer. When a microcomputer 70 detects that the 
ice tray 30 carried out ice release to the ice strage box 36, and the ice tray 30 became empty, while a 
microcomputer 70 operates a timer, a signal is outputted to the 1st output terminal 72, and the water 
supply opening heater 47 is heated. Moreover, water is supplied by outputting a signal to the 2nd output 
terminal 74, energizing to coil 76a of an electromagnetic switch 76, turning on the switch 76b, making 
the water supply bulb 42 energize by this, and opening a valve 43. When the timer of a microcomputer 
70 becomes fixed time amount, the output to the 1st and 2nd output terminals 72 and 74 is suspended, 
thereby, the water supply opening heater 47 is turned off and the valve 43 of the water supply bulb 42 
closes. In addition, instead of controlling closing motion of a valve 43 by such timer time limit control, 
at least water may detect the water level of an ice tray 30 by the sensor, and water supply actuation may 
be controlled. 

[0036] With the water suppiy structure of the above automatic ice plant 28, when an ice tray 30 becomes 
empty, the valve 43 of the water supply bulb 42 opens, and the water which came out of the branching 
cock 40 of the waterworks plug 38 passes along the heat insulation section path 54 of the path 48 in a 
warehouse, and the batch section path 56 through the water supply bulb 42 from the path 44 outside a 
warehouse, and is supplied to an ice tray 30 from the water supply regio oralis 46. In the water supply 
path 34, water always exists in the detail except for the batch section path 56, and sequential supply of 
this water is carried out by closing motion of the water supply bulb 42 at an ice tray 30. 
[0037] Thus, since water is directly supplied from the waterworks plug 38, without containing a feed 
water tank etc. in a refrigerator, the receipt floor area ratio of cold storage 16 can improve, for example, 
chilled ** 16a of cold storage 16 can be prepared in full [ of cold storage 16 ]. Moreover, while the time 
and effort of water supply is solved, the time and effort of cleaning of a feed water tank can also be 
saved. 

[0038] And without removing covering 22a, since the path 44 outside a warehouse equips the water 
supply bulb 42 with the coupler 50 which can be detached and attached by one-touch, and this coupler 
50 projects and is especially arranged from notching hole 22b of covering 22a of machine room 22, 
connection and removal of the path 44 outside a warehouse are possible, and it excels in workability. 
[0039] Moreover, since the connection of the both ends of the path 44 outside a warehouse has the same 
configuration and can connect with the water supply bulb 42 by one-touch that there is no directivity in 
all of the branching cock 40, it is advantageous, when a connection mistake and a faulty connection are 
canceled, and the user itself can connect easily [ arbitration ], for example, a refrigerator is moved by 
change of the room etc. 

[0040] Moreover, since the water pressure controller 49 which adjusts the pressure of the water supplied 
from the branching cock 40 is formed by fully extracting passage to bulb entrance-side 42a, a valve 43 is 
allotted to this water pressure controller 49 and the water supply path 34 is opened and closed on the 
water supply bulb 42, the momentary pressure variation from the waterworks plug 38 can be controlled 
on it, and it can be made it at 1 constant pressure. Therefore, even when the time amount which makes a 
valve 43 an open condition is set as fixed time amount, water supply of a constant rate is attained, and 
the simple feed water control by timer time limit control becomes possible. By the variable orifice 
section 64 changing passage to entrance-side 42a of the water supply bulb 42 by the nest and momentary 
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pressure variation especially, the above-mentioned momentary pressure variation can be adjusted more 
effectively, and water pressure can be made into 1 constant pressure. 

[0041] Moreover, since tap water can be purified and a part for the chlorine in tap water can therefore be 
removed only at the time of water supply only when supplying water by the water supply bulb 42, since 
the water purification filter 60 is made to intervene between the path 44 outside a warehouse, and the 
branching cock 40, delicious ice can be made safely and sanitarily, in addition, instead of [ of the water 
purification filter 60 ] — an alkali alkali-ion water conditioner and a mineral water generation machine - 
you may attach - thereby - the time of water supply ~ tap water - ionization — or since it can 
mineral-ize — insurance — and delicious ice can be made sanitarily. Moreover, when the waterworks 
plug 38 already branches and the water purification filter etc. is attached in the branching place, it is 
possible to make it branch and to connect the path 44 outside a warehouse to the outlet side of these 
devices directly. In that case, the components of the construction which branches a waterworks plug, or 
a branching cock are also unnecessary. 

[0042] Moreover, since the cross section of the batch section path 56 is enlarged, the include angle 
which both make further is used as an acute angle and the batch section path 56 is made to incline 
caudad toward the water supply regio oralis 46 rather than the heat insulation section path 54 The water- 
break nature within the batch section path 56 improves, the water within the water supply path 34 after 
water supply is stopped by the upper limit of the heat insulation section path 54, and it also becomes 
possible to lose the residual water within the batch section path 56 of being easy to be influenced of the 
cold in a freezer compartment 18. Therefore, **** by freezing of the water supply path 34 can be 
prevented completely. 
[0043] 

[Effect of the Invention] If it is a refrigerator concerning invention of the 1st of this application, in the 
refrigerator which has the water supply structure of a waterworks direct coupled type, it excels in the 
connection workability of a waterworks plug and the water supply path of a refrigerator. 
[0044] If it is a refrigerator concerning invention of the 2nd of this application, in the refrigerator which 
has the water supply structure of a waterworks direct coupled type, the water-break nature within the 
water supply path after water supply can be improved, and plugging by freezing can be prevented. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



.......... ............. ......................................... 



[Claim(s)] 

[Claim 1] In the refrigerator equipped with the automatic ice plant which is made to carry out ice release 
and stores ice to an ice strage box after performing water supply from the water supply path connected 
to the ice tray arranged on the frozen interior of a room at the waterworks plug outside a refrigerator and 
manufacturing ice with said ice tray The path outside a warehouse in which the water supply bulb which 
opens and closes said water supply path and controls the water supply to said ice tray in the machine 
room of the refrigerator lower part is arranged, and said water supply path connects the entrance side 
and said waterworks plug of said water supply bulb, The refrigerator characterized by having consisted 
of a path in a warehouse of connecting the outlet side of said water supply bulb, and the water supply 
regio oralis to said ice tray, having connected the path outside said warehouse to said water supply bulb 
free [ attachment and detachment ], and allotting the connection outside from wrap covering of said 
machine room. 

[Claim 2] The refrigerator according to claim 1 characterized by preparing the water pressure controller 
which adjusts the pressure of the water supplied to said water supply bulb from said waterworks plug, 
and performing water supply to said ice tray through this water pressure controller. 
[Claim 3] The refrigerator according to claim 1 characterized by placing a water purification filter, an 
alkali alkali-ion water conditioner, or a mineral water generation machine between the connection of the 
path outside said warehouse, and said waterworks plug. 

[Claim 4] In the refrigerator equipped with the automatic ice plant which is made to carry out ice release 
and stores ice to an ice strage box after performing water supply from the water supply path connected 
to the ice tray arranged on the frozen interior of a room at the waterworks plug outside a refrigerator and 
manufacturing ice with said ice tray The water supply bulb which opens and closes said water supply 
path in the refrigerator lower tooth-back section, and controls the water supply to said ice tray in it is 
arranged. The heat insulation section path in which connect with said water supply bulb and the path in a 
warehouse prolonged in a refrigerator to the water supply regio oralis from said water supply bulb to 
said ice tray is prolonged up in the heat insulation circles of the tooth-back section of a refrigerator, or a 
flank, The refrigerator which consists of a batch section path horizontally prolonged in the batch circles 
which are connected to this heat insulation section path, and divide a freezer compartment and cold 
storage, and is characterized by the cross section of said batch section path being larger than the cross 
section of said heat insulation section path. 

[Claim 5] The refrigerator according to claim 4 characterized by said heat insulation section path and 
said batch section path having made the acute angle, and having been connected, and for said batch 
section path having inclined caudad and allotting it toward said ice tray side from the connection 
concerned. 
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